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[57] ABSTRACT

A pseudo vertical synchronizing signal producing cir-
cuit produces a pseudo vertical synchronizing signal
which is used instead of a regular vertical synchronizing
signal of a video signal during a special reproduction
mode of a helical scan type magnetic recording and/or
reproducing apparatus. The pseudo vertical synchro-

- mizing signal producing circuit effectively utilizes a
- counter circuit for producing a pulse when a counted

value therein reaches predetermined threshold values
set therein, and employs a minimum number of mono-
stable multivibrators and external variable resistors
coupled thereto, so that the circuit can easily be manu-
factured in the form of an integrated circuit.

14 Claims, 23 Drawing Figures




US. Patent  Feb. 16, 1988 Sheet 10f16 4,725,898

FIG. 1B
. SP1
/ 10
EP" EP2
cp- EP

FIG 2.
8] >
-~ SP1 - SP2
TIME
EP2 SP2




U.S. Patent  Feb. 16,1988 Sheet20f16 4,725,898

V.SYNC SIGNAL N/ EFLeJLLJr;lESWWCHING

T TIME



LW L[ ¢
ONOW [ nmam _
o) SUACINS HSLL 1nm -
| 3N3IO - bl
LI Md | . - Om\m HS
7t e 43 | LINW |
jwpl ge~l_ONOW [ 1o

HS
dal ¢ lds ms

&L o A E%x>
1 1 WITONW L2 [
LT e ] e e et e
} L
Ge

72 ¥ 9z L2
d3 .= o>

BT N

ASHA § d3 7S

INJ9
6~ JAVM
dvidl

4,725,898

Sheet 3 of 16

Feb. 16, 1988

LS

) ] JNOD zuo .
ot B
T T 10 INAS ‘A
€l

m._‘

1 _
H Gl

34

9l ﬁu_wo . LOld 18V 4O

- US. Patent



U.S. Patent

Feb.16,1988  Sheetdof16 4,725,898

27

“m . FIG.8
-

| sws TsH
MSP%
— ' 33
32 _ 3
> -
6 > 31 et GENE 11,1101
IS MONO
MULT] 77

PRIOR ART

FIG 11 T O

_., 2L
- 2a
. E' C3 R MONO I MULT [ sHAP
C6 = az ' e B
osc OSC.

SP[ST8)EP
Lo SW9 | ]

< 41

MONO
MULT |

. _ Alle GENE
L2

SW SIG
GENE |




4,725,898

US. Patent  Feb. 16, 1988 Sheet 5 of 16

PRIOR ART

FIG.9|




4,725,898

‘Sheet 6 of 16

Feb. 16, 1988

U.S. Patent




US. Patent  Feb. 16, 1988

Sheet Tof 16 4,725,898

laya2 1 1
(B) b2 ' '
(C)c2
i I
I(D)d2 /
(E)e2
] RESET
(F) f2—1C3C4
- 2H - |
c5C6 -
2
(Gl g 07 l
FIGC.12 {imin2 ‘y CH-1 : CH-2
|
I

I
L) 12
M) m2
3'}7} VAR
IN) n2
L - -

3 | ‘ '
o=
A

—— g e E———

3H TIME



4,725,898

Sheet 8 of 16

Feb. 16, 1988

- US. Patent




US. Patent  Feb. 16, 1988 | Sheet 9of 16 4,725,898

K3Ka K&
s [ K
l K2
(E)e3
K1 .
(F) {3 ' |
K3__K4
HIh3
FIGMyy oG ] et
3)j3 FIXT . VAR FIX
| K2 - ' ' .
(K} k3 | - | |
K1 -
I(L)13 "
(MIm3 | |
. K3K4
IN)n3 —WL———————[—L-———'L -
10)03 F1X FIX F1X I
Plpa VAR FXp VAR



\O
o
Qoo
-
—
et
D
G
s
4

Feb. 16, 1988

U.S. Patent

9d Jc w?m

~ ENER
1 Ind

7' g€ yo'u

&(Im

| 3IN39 |
IS MS



US. Patent  Feb. 16,1988 " Sheet 11 of 16 4,725,898




4,725,898

Sheet 12 of 16

Feb. 16, 1988

US. Patent




US. Patent  Feb. 16, 1988 Sheet 130f 16 4,725,898

s L4 L L23 L4 . 1 1213 L&
(C)cS \

e [
P \n - —K

(F) S

| MZ - MZ |
1) 5 1 1
FIG.18 M1 M1
(K) k5
M3 M.
(MIm5 ‘ |
NIns X [ FIX | FIX




4,725,898

Sheet 14 of 16

FEb.; 16, 1988

US. Patent




US. Patent  Feb. 16,1988 Sheet 150f16 4,725,898




US. Patent ~ Feb.16,1988 ~ Sheet160f16 4,725,898

I
I
<
% _
N
= O <
= =
| o
_ 0
- l_.u
O A
O 2

— 1I¥
PDn-1 ©PDn

FIG, 21

-

I
Illﬁiii_
PD3

93
C
1
C2——
PD1 PD2

88



4,725,398
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- PSEUDO VERTICAL SYNCHRONIZING SIGNAL

PRODUCING CIRCUIT
'BACKGROUND OF THE INVENTION

The present invention generally relates to pseudo

vertical synchronizing signal producing circuits, and

3

more particularly to a pseudo vertical synchronizing

signal producing circuit for producing a pseudo vertical
synchronizing signal which is used in place of a regular
vertical synchronizing signal in a special reproduction
- mode of a magnetic recording and reproducing appara-
tus. o _
There are various helical scan type magnetic record-
ing and reproducing apparatuses (hereinafter referred
to as video tape recorders or simply VTRs) for record-
ing and reproducing a video signal on and from a mag-
netic tape by use of rotary video heads. As systems in
which the rotary video heads to be used are changed
depending on a moving speed of the tape, there are a

10

15

20

4-head double-gap system, a 4-head 90° system, a 3-head

double-gap system and the like.

For example, a VIR employing the 4-head double-

gap system comprises a rotary drum mounted with a
pair of mutuaily confronting standard play heads and a

pair of mutuaily confronting expanded play heads. Each.
standard play head lags a corresponding expanded play

head in a rotating direction of the rotary drum by a

distance corresponding to two horizontal scanning peri- '
30

ods on an outer peripheral surface of the rotary drum,

for example. The standard play heads are used in a

standard play mode, and the expanded play heads are
used in an expanded play mode in which the tape is
moved at a speed slower than that at the time of the
standard play mode.

‘Two heads having gaps of the same azimuth angle,

that is, a first standard play head and a first expanded

play head leading a second standard play head which

confronts the first standard play head, are used when
carryinig out a still reproduction in the standard play
mode. Remaining two heads having gaps of the same
azimuth angle, that is, the second standard play head
and a second expanded play head leading the first stan-
dard play head which confronts the second standard
play head, are used when carrying out a still reproduc-
tion in the expanded play mode. As a resuit, a level of a
frequency modulated signal reproduced from the tape

23

2

from a drum switching pulse signal which is used to
switch outputs of the heads in the special reproduction
mode, and the pseudo vertical synchronizing signal is
inserted into the video signal in a vicinity of the regular
vertical synchronizing signal. However, as will be de- -
scribed later on in the specification in conjunction with

drawings, a conventional pseudo vertical synchronizing

signal producing circuit uses monostable multivibrators
respectively having an external variable resistor cou-

pled externally thereto for each mode of the VTR. As a

result, there are problems in that the number of external’
variable resistors is large, and that it is difficult to manu-
facture the pseudo vertical synchronizing signal pro-
ducing circuuit in the form of an integrated circuit.

SUMMARY OF THE INVENTION

Accordingly, it is a general object of the present
invention to provide a normal and useful pseudo verti-

cal synchronizing signal producing circuit in which the

problems described heretofore are eliminated.
Another and more specific object of the present in-
vention is to provide a pseudo vertical synchronizing
signal producing circuit which comprises only a small
number of externally coupled elements. According to
the circuit of the present mmvention, it is possible to

manufacture the circuit in the form of an mtegrated -

- ¢ircuit with ease.

33
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dunng the still reproduction if high, and it is possible to

obtain a satisfactory still picture in the standard and
expanded play modes.

The level of the frequency modulated signal repro-
duced in a normal reproduction mode is approximately
constant. However, in a special reproduction mode, the
heads scan obliquely to the tracks on the tape and tra-
verse the tracks. As a result, the level of the frequency
modulated signal reproduced in the special reproduc-

tion mode changes. When such a reproduced frequency

‘modulated signal obtained in the special reproduction
mode is detected, a vertical synchronizing signal may
not be reproduced due to noise, and in this case, the
vertical synchronism is disturbed in a reproduced pic-
ture. .

In order to prevent the vertical synchronism in the

reproduced picture from being disturbed by the absence

of the reproduced vertical synchronizing signal, a
pseudo vertical synchronizing signal is produced in a
pseudo vertical synchronizing signal producing circuit.
The pseudo vertical synchronizing signal is produced

50
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Still another object of the present invention is to

provide a pseudo vertical synchronizing signal produc-
ing circuit for a helical scan type magnetic recording

and/or reproducing apparatus which comprises a plu-

rality of rotary magnetic heads mounted on a rotary
body, where the rotary magnetic heads record and/or
reproduce a video signal on and/or from a magnetic
tape and predetermined ones of the rotary magnetic
heads are used for recording and/or reproduction de-
pending on 2 mode of the recording and/or reproduc-
ing apparatus. The pseudo vertical synchronizing signal
pmducmg circuit produces a pseudo vertical synchro-
nizing signal which is used instead of a regular vertical
synchronizing signal of the video signal during a special |
reproduction mode of the recording and/or reproduc-
ing apparatus. The pseudo vertical synchronizing signal
producing circuit comprises an input terminal applied
with a first signal in synchronism with a rotation of the
rotary body, a multiplying circuit for multiplying a
frequency of the first signal by a predetermined coeffici-
ent so as to produce a second signal having a frequency
greater than the frequency of the first signal, a counter
circuit reset by the second signal for counting block
pulses and for producing a third pulse signal consisting
of pulses producing every time a counter value in the
counter circuit reaches a predetermined threshold
value, a signal producing circuit for producing a fourth
puise signal from the third pulse signal, where the

fourth puise signal has a timing delayed by a predeter-

- mined time with respect to a timing of the third pulse

signal and the predetermined time corresponds to a
difference in mounting positions of two mutually adja-
cent rotary magnetic heads which are mounted on the
rotary body and are used in different modes of the re-
cording and/or reproducing apparatus in a rotating
direction of the rotary body, a switching signal produc-
ing circuit for producing a switching signal from an
output signal of the counter circuit during a still repro-
duction mode of the recording and/or reproducing

- apparatus, a switching circuit for passing the third pulse
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3
signal during a search mode of the recording and/or
reproducing apparatus and for alternately passing the
third and fourth pulse signals responsive to the switch-
ing signal. during the still reproduction mode, and an
output circuit supplied with an output pulse signal of
the switching circuit for producing the pseudo vertical
synchronizing signal from the output pulse signal of the
swiiching circuit and for outputting the pseudo vertical
synchronizing signal. According to the pseudo vertical
synchronizing signal of the present invention, it is un-
necessary to provide a large number of monostable
multivibrators and couple a large number of external
variable resistors thereto, and the circuit can be manu-
factured in the form of an integrated circuit with ease.

A further object of the present invention is to provide
a pseudo vertical synchronizing signal producing cir-
cuit comprising a first counter circuit having a predeter-
mined oscillation frequency for counting clock pulses
and for producing a first pulse signal consisting of pulses
produced every time a counted value in the first counter
circuit reaches a first threshold vaiue and a second pulse
signal consisting of pulses produced every time the
counted value reaches a second threshold value greater
than the first threshold value, a second counter circuit
reset by the second signal for counting the clock pulses
and for producing a third pulse signal consisting of
pulses produced every time a counied value 1n the sec-
ond counter circuit reaches a third threshold value and
a fourth pulse signal comsisting of pulses produced
every time the counted value reaches a fourth threshold
value greater than the third threshold value, a signal
producing circuit for producing a fifth pulse signal from
the third pulse signal, where the fifth pulse signal has a
timing delayed by a predetermined time with respect to
a timing of the third pulse signal and the predetermined
time corresponds to a difference in mounting positions
of two mutually adjacent rotary magnetic heads which
are mounted on the rotary body and are used in differ-
ent modes of the recording and/or reproducing appara-
tus in a rotating direction of the rotary body, a switch-
ing signal producing circuit for producing a switching
signal from an output signal of the second counter cir-
cuit during a still reproduction mode of the recording
and/or reproducing apparatus, a switching circuit for
passing the fourth pulse signal during a search mode of
the recording and/or reproducing apparatus and for
alternately passing the fourth and fifth pulse signals
responsive {0 the switching signal during the still repro-
duction mode, and an output circuit supplied with an
output pulse signal of the switching circuit for produc-
ing the pseudo vertical synchronizing signal from the
output pulse signal of the switching circuit and for out-
putting the pseudo vertical synchronizing signal. Ac-
cording to the pseudo vertical synchronizing signal of
the present invention, it is unnecessary to provide a
large number of monostable multivibrators and couple a
large number of external variable resistors thereto, and
the circuit can be manufactured in the form of an inte-
grated circuii with ease.

Other objects and further features of the present in-
vention will be apparent from the following detailed
description when read in conjunction with the accom-
panying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1A, 1B and 1C are plan views respectively
showing mounting positions of rotary video heads on a
rotary drum;
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FIGS. 2(A) and 2(B), FIGS. 3(A) through 3(D) and
FIGS. 4(A) through 4(DD) respectively are timing charts
for explaining timings of vertical synchronizing pulises;
FIG. 5 shows a track pattern for explaining a timing

of a drum switching pulse signal;
FIGS. 6(A) through 6(C) are timing charts for ex-

plaining the timing of the drum switching pulse signal;

F1G. 7 is a system block diagram showing an example
of the conventional pseudo vertical synchronizing sig-
nal producing circuit;

FI1G. 8 is a system block diagram showing an essential
part of another example of the conventional pseudo
vertical synchronizing signal producing circuit;

FIGS. 9(A) through 9(0) show signal waveformis for
explaining the operations of the block systems shown in
FIGS. 7 and §;

F1G. 10 is a system block diagram showing a first
embodiment of the pseudo vertical synchronizing signal
producing circuit according to the present invention;

FI1G. 11 1s a system block diagram showing an essen-
tial part of a second embodiment of the pseudo vertical
synchronizing signal producing circuit according to the
present invention;

FIGS. 12(A) through 12(N) show signal waveforms
for explaining the operations of the block systems
shown in FIGS. 10 and 11;

FIG. 13 1s a system block diagram showing an essen-
tial part of a third embodiment of the pseudo vertical
synchronizing signal producing circuit according to the
present invention;

FI1GS. 14(A) through 14(P) show signal waveforms
for explaining the operation of the block system shown
in FIG. 13;

FIG. 15 is a system block diagram showing an essen-
tial part of a fourth embodiment of the pseudo vertical
synchronizing signal preducing circuit according {o the
present invention;

FIGS. 16(A) through 16(P) show signal waveforms
for explaining the operation of the block system shown
in FIG. 15;

FIG. 17 is a system block diagram showing a fifth
embodiment of the pseudo vertical synchronizing signal
producing circuit according to the present invention;

FIGS. 18(A) through 18(P) show signal waveforms
for explaining the operation of the block system shown
in FIG. 17;

FI1G. 19 1s a system block diagram showing an essen-
tial part of a sixth embodiment of the pseudo vertical
synchronizing signal producing circuit according to the
present invention;

FIGS. 20(A) through 20(K) show signal waveforms
for explaining the operation of the block system shown
in FIG. 19; and

FIG. 21 shows an example of an oscillator circuit in
which threshold values are set.

DETAILED DESCRIPTION

As systems 1n which rotary video heads to be used are
changed depending on a moving speed of a magnetic
tape, there are a 4-head double-gap system, a 4-head 90°
system, a 3-head double-gap system and the like.

For example, as shown in FIG. 1A, a VTR employ-
ing the 4-head double-gap system comprises a rotary
drum 10 mounted with a pair of mutually confronting
standard play heads SP1 and SP2 and a pair of mutually
confronting expanded play heads EP1 and EP2. The
standard play head SP1 (or SP2) lags a corresponding
expanded play head EP2 (or EP1) in a rotating direc-
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tion A of the rotary drum 10 by a distance correspond-
ing to 2H on an outer peripheral surface of the rotary
drum 10, for example, where H denotes one horizontal
scanning period. The standard play heads SP1 and SP2
are used in a standard play mode, and the expanded play
heads EP1 and EP2 are used in an expanded play mode
in which the tape (not shown) is moved at a speed

slower than that at the time of the standard play mode.
‘The two heads EP2 and SP2 having gaps of the same.

azimuth angle are used when carrying out a still repro-
duction in the standard play mode. On the other hand,
the two heads EP1 and SP1 having gaps of the same
azimuth angle are used when carrying out a still repro-
duction 1n the expanded play mode. As a result, a level

of frequency modulated (FM) signal reproduced fmm

the tape during the still reproduction is hlgh ang it is
possible to obtain a satisfactory still picture in the stan-
dard and expanded play modes.

The level of the FM signal reproduced in a normal
reproduction mode is approximately constant (or flat)

10

6
relations T2—-T1=2H for the standard play mode and
T1-T2=2H for the expanded play mode.

The drum switching pulse signal must have such a
timing that the drum switching pulise signal falls and
rises at the start and end of a 180° scan on the tape by
the video head, as shown in FIG. 5, because of the need
for a color rotation at the time of the recording and the
need for the color rotation and the switching the FM
signals at the time of the reproduction. In addition,
there must be a time difference of (6.5+ 1.5)H between
the vertical synchronizing signal of the video signal

shown in FIG. 6(A) and a falling edge of the drum

15

20

as shown in FIG. 2(A). However, in a special reproduc-

tion mode, the heads scan obliquely to the tracks on the
tape and traverse the tracks. As a result, the level of the

FM signal reproduced in the special reproduction mode

changes as shown in FIG. 2(B).

25

A VTR employing the 4-head 90° system comprises .

the rotary drum 10 mounted with a pair of mutually
confronting standard play heads SP1 and SP2 and a pair

switching pulse signal shown in FIG. 6(B).
As will be described later, a drum pulse signal shown

in FI1G. 6{C) is used to detect the stard and end of the

180° scan of the head so as to detect the falling and
rising edges of the drum switching pulse signal. An
error T exists between the relative positions of the drum
pulse sugnal and the video head, and this error 7 is
adjusted by a variable resistor coupied to a monostabie
multivibrator which produces the drum pulse signal.
The following table shows information such as a time

-difference between the vertical synchronizing puises in

two channels CH1 and CH2 for various modes in each
of the three systems shown in FIGS. 1A, 1Band 1C. In

the table, “Fix” means that the timing of the vertical
synchronizing pulses is fixed, and “Var” means that the

- timing of the vertical synchronizing pulses can be vari-

of mutually confronting expanded play heads EP1 and

EP2. The standard play head SP1 (or SP2) lags a corre-
sponding expanded play head EP1 (or EP2) in a rotat-
ing direction A of the rotary drum 10 by 90°. In the
special reproduction mode, the level of the reproduced
FM signal changes as shown in FIG. 3(A).

A VTR employing the 3-head double-gap system

30

33

comprises the rotary drum 10 mounted with a pair of

mutually confronting expanded play heads EP1 and
EP2 and a standard play head SP1. The standard play

head SP1 lags the expanded play head EP2 by a dis-
tance corresponding to 2H on the outer peripheral sur-

face of the rotary drum 10. In the special reproduction

mode, the level of the reproduced FM signal changes as

shown in FIG. 4(A).
When the reproduced FM signal which is obtained in
the special reproduction mode and has the level change

45

18 detected, a vertical synchronizing signal may not be

reproduced due to noise, and in this case, the vertical
synchronism is disturbed in a reproduced picture. In
order to prevent the vertical synchronism in the repro-
duced picture from being disturbed by the absence of
the reproduced vertical synchronizing signal, a pseudo

ably adjusted in each apparatus. Furthermore, SP de-

notes the standard play mode, and EP denotes the ex-

panded play mode.

TABLE
System = System System
of of of
FIG. 1A FIG. 1B FIG. IC
Search Difference in None None None
in SP V. Sync Pulses
& EP of CHl & CH2 - o
Modes Timing Adjustment Fix, Fix Fix, Fix Fix, Fix
Still Heads Used EP2, SP2 SP1, SP2 EP1, SPI
in SP  Kind of Still Field Frame - Field
Mode Diilerence in 2H l.SH —2H
| V. Sync Pulses
of CH1 & CH2
| Timing Adjustment Fix Var Fix Var = Var Fix
Still Heads Used EP1, SP1 EP1, EP2 EPI, SP1
in EP Kind of Still Field . Frame Field
Mode Difference in - IH None -2H
V. Sync Pulses
of CH1 & CH2 o |
Timing Adjustment Var Fix Fix Fix  Var Fix

30

vertical -synchmnizing signal shown in FIG. 3(D) (or

«D)) is produced in a pseudo vertical synchronizing

signal producing circuit. The pseudo vertical snychro-

nizing signal is produced from a drum sw'ltchmg pulse

signal shown in FIG. 3(C) (or 4C)) which is used to

switch outputs of the heads in the special reproduction
mode, and the pseudo vertical synchronizing signal is
inserted into a video signal shown in FIG. 3(B) (or 4(B))
in a vicinity of the regular vertical synchronizing signal.

93

As will be described later, vertical synchronizing pulses

having a pulse width of 3H are produced by delaying
the drum switching pulse signal by a predetermined
delay time. An interval T1 between the leading edge of
the vertical synchronizing pulse and the trailing edge of
the drum switching puise and an interval T2 between

65

the leading edge of the vertical synchronizing pulse and
the leading edge of the drum switching pulse satisfy the

FI1G. 7 shows the block system of an exampie of the
conventional pseudo vertical synchronizing signal pro-
ducing circuit. In a recording mode, a video signal
applied to an input terminal 11 is supplied to a vertical
synchronizing signal separating circuit 12, and a sepa-
rated vertical synchronizing signal from the vertical
synchronizing signal separating circuit 12 is applied toa -
terminal REC of a switch SW1. The switch SW1 is
connected to the terminal REC in the recording mode.
The vertical synchronizing signal from the switch SW1
is supplied to an oscillator (counter) circuit 13. The
oscillator circuit 13 is reset by the vertical synchroniz-
ing signal and is designed to count clock pulses and to
produce a signal of 30 Hz. A puise is produced from a
terminal C1 when a counted value in the oscillator
circuit 13 reaches a first threshold value C1, and a pulse
is produced from a terminal C2 when the counted value
reaches a second threshold value C2. Hence, a pulse
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signal of 30 Hz which is in synchronism with the verti-
cal synchronizing signal is produced from the terminal
C1, and a pulse signal of 30 Hz is produced from the
terminal C2. The second threshold value C2 is greater
than the threshold value C1. The pulse signal from the

terminal C1 of the oscillator circuit 13 is supplied to a
control pulse generating circuit 14 wherein the pulse

signal is formed into a control pulse signal. The control
pulse signal is passed through a recording amplifier 15
and is recorded on a magnetic tape T by a conirol head

16.

In a2 drum servo system, the pulse signal from the
terminal C2 of the oscillator circuit 13 is supplied to a
sampling pulse generating circuit 17 and is formed 1ato
a sampling pulse signal. The sampling pulse signal is
supplied to a phase comparator 18. A drum pulse signal
(or a rotational phase detection signal) al shown in FIG.
9(A) is obtained from a head H1 which detects a rotia-
tional phase of a drum motor 21. On the other hand, a
speed detection pulse signal bl shown in FIG. 9(B) is
obtained from a head H2 which detects a rotational
speed of the motor 21. Arrangements for detecting the
rotational phase and the rotational speed of the motor
21 are known, and description thereof will be omitted.
The drum pulse signal al and the speed detection puise
signal bl are passed through respective amplifiers 22
and 23 and are supplied to a shaping circuit 24 which
shapes the signals into a signal ¢l shown 1n FIG. 9(C).
The frequency of the signal c1 is multiplied by two in a
multiplying circuit 25, and an output signal dI of the
multiplying circuit 25 shown in FIG. 9(D) is formed
into a signal el shown in FIG. %(E) in a monostable
multivibrator 26. The output signal el of the monostable
multivibtator 26 1s supplied to a flip-flop 27 which pro-
duces a drum switching pulse signal f1 shown in FIG.
XF).

The drum switching pulse signal {1 is supplied as it 1s
t0 a trapezoidal wave generating circuit 29 through a
switch SW2 which is connected to a terminal EP i@ the
expanded play mode, and is supplied to the trapezoidal
wave generating circuit 29 after being inveried in an
inverter 28 through the switch SW2 which is connected
to a terminzl SP m the standard play mode. The trape-
zoidal wave generating circuit 29 generates a trapezoi-
dal wave signal and supplies this trapezoidal wave sig-
nal to the phase comparator 18. The phase comparator
18 compares the phases of the sampling pulse signal and
the trapezoidal wave signal, and supplies a phase error
signal to a lowpass filter 19. An output signal of the
lowpass filter 19 is supplied to a motor driving circuit 20
which produces a signal for controlling the motor 21.
The output signal of the motor driving circuit 20 is
supplied to the motor 21.

In the normal reproduction mode, the oscillator cir-
cuit 13 produces a signal of 30 Hz in a free-running
state, and the motor 21 is controlled similarly as de-
scribed heretofore.

Description will be given with respect to the opera-
tton 1n the special reproduction mode. During a search,
the frequency of the drum switching pulise signal f1 is
multiplied by two in a2 multiplying circuit 30, and an
output signal gl of the multiplying circuit 30 is supplied
to a monostable multivibrator 31 through a switch SW3
which i1s connected to a terminal SH during the search.
An output signal hl of the monostable mulitivibrator 31
shown in FI1G. 9(H) is passed through an OR circuit 32
and 18 supplied to a vertical synchronizing pulse gener-
ating circuit 33 which produces a pseudo vertical syn-
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8

chronizing signal i1 shown in FIG. 9(I). The pseudo
vertical synchronizing signal 11 is supplied to an output
terminal 34.

On the other hand, during a still reproduction 1n the

standard play mode, the drum switching pulse signal {1

is supplied to a monostable multtvibrator 35 through a
switch SW4 which is connected to a terminal SH during

the still reproduction. Variable resistors VRsp and
VR gp are coupled to the monostable multivibrator 35
through a switch SW35 which is connected to a terminal
SP in the standard play mode and to a terminal EP in
the expanded play mode. Hence, in the standard piay
mode, a time constant of the monostable multivibrator
35 is set to 3H by the variable resistor VRsp, and a
signal j1 shown in FIG. 9(J) is produced from the
monostable multivibrator 35. The drum switching pulse
signal f1 is also inverted in an inverter 36 and is supplied
to the monostable multivibrator 31 through the switch
SW3 which is connected to a terminal SH. The mono-
stable multivibrator 31 produces a signal k1 shown 1n
FIG. 9(K) having a pulse width of 5H. The signals )1
and k1 are supplied to the OR circuit 32 and an output
signal of the OR circuit 32 is formed into a pseudo
vertical synchronizing signal 11 shown in FIG. 9(L) by
the vertical synchronizing pulse generating circuit 33,
and the pseudo vertical synchronizing signal 11 is sup-
plied to the output terminal 34.

During a still reproduction in the expanded play
mode, the drum switching pulse signal {1 i1s formed into
a signal ml shown in FIG. 9(M) in the monostable
multivibrator 35 having the time constant thereof set to
7H by the variable resistor VR gp. In addition, the drum
switching pulse signal f1 is inverted in the inverter 36
and is formed into a signal n1 shown in FIG. 9(N) hav-
ing a pulse width of 5SH in the monostable multivibrator

'31. The signal nl is identical to the signal k1 described

before. The signals m1 and nl are suppiied to the OR
circuit 33 and an output signal of the OR circuit 33 1s

-formed into a pseudo vertical synchronizing signal ol

shown in FIG. %O) in the vertical synchronizing pulse
generating circuit 33. The pseudo vertical synchroniz-
ing signal ol 1s supplied to the output terminal 34.
FIG. 8 shows the block system of an essential part of
another example of the conventional pseudo vertical
synchronizing signal progucing circuiti. In FIG. §, those
paris which are the same as those corresponding parts in
FI1G. 7 are designated by the same reference numerals,
and description thereof will be omitted. The output
signal el of the monostable multivibrator 26 is applied
to an output terminal 27a. In this other conventional
circuit, a switch SW6 is provided to switch the time
constant of the monostable multivibrator 35 depending
on whether the operation of the VTR 1s a search, still
reproduction in the standard play mode or a still repro-
duction in the expanded play mode. The switch SW6 is
connected to a terminal SP during the standard play
mode, to a terminal EP during the expanded play mode
and to a terminal SH during the search. Hence, 1t is
possible to obtain the pseudo vertical synchronizing
signal as in the case of the conventional circuit shown in
FIG. 7, without the use of the multiplying circuit 30.
However, the conventional circuits shown in FIGS.
7 and 8 are designed to swiich over the externally cou-
pled variable resistors VRspand VR gp of the monosta-
ble multivibrator 35 so as to determine the time constant
thereof, depending on whether the pseudo vertical syn-
chronizing signal is to be produced for the still repro-
duction in the standard play mode or for the still repro-
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duction in the expanded play mode. Furthermore, there

is a relative timing difference (for example, 2H in the

case of the 4-head double-gap system) between the

drum switching puilse signal in the standard play mode

and the drum switching puise signal in the expanded
play mode. Hence, in FIG. 7, a switch SW§ is coupled

to the monostable multivibrator 26 so as to couple a

vaniable resistor VRsp or VRgp to the monostable
muitivibrator 26 depending on the play mode of the

VTR.
As 2 result, the conventional circuits suffer disadvan-

10

On the other hand, the pulse signal from the terminal

 C5 of the oscillator circuit 38 is also supplied to a mono-
- stable multivibrator 41 having a time constant of 5H,

10

tages in that a large number of external variable resis-

tors must be coupied to the monostable multivibrators
and that the circuits are unsuited to be manufactured in
the form of integrated circuits.

The present invention eliminates the disadvantages of
the conventional circuits by requiring only a small num-
ber of externally coupled elements.

F1G. 10 shows the block system of a first embodiment
of the pseudo vertical synchronizing signal producing
circuit according to the present invention. In FIG. 10,
those parts which are the same as those corresponding
parts in FIG. 7 are designated by the same reference
numerals, and description thereof will be omitted. Out-
put signals a2 and b2 of the heads H1 and H2 are respec-
tively shown in FIGS. 12(A) and 12(B). Output signals
c2, d2 and e2 of the shaping circuit 24, the multiplying

circuit 25 and the monostable -multivibrator 26 are

shown tn FIGS. 12(C), 12(D) and 12(E), respectively.
The signal e2 resets an oscillator (counter) circuit 37

which is designed to count clock pulses and to produce

a signal £2 of 60 Hz shown in FI1G. 12(F). A pulse signal

18 produced from a terminal C3 when a counted value

reaches a first threshold value C3, and a pulse signal is
produced from a terminal C4 when the counted value

reaches a second threshold value C4 which is greater
than the threshold value C3. The output pulse signal of
the oscillator circuit 37 is suppiied to an oscillator -
(counter) circuit 38 through a switch SW7 which is
connected to a terminal SP in the standard play mode

and is connected to a terminal EP in the expanded play

mode. The oscillator circuit 37 is reset by the output

15

and is formed into a signal i2 shown in FIG. 12(1). The

-signal 12 1s formed into a signal j2 shown m FIG. 12(J)

in a puise generating circuit 43, and is applied to a termi-
nal A2 of the switch SW8. The drum switching pulse
signal h2 is supplied to a terminal SP of switch SW9,
and an inverted drum switching pulse signal h2 from an
output terminal Q of the flip-flop 39 is supplied to a
terminal EP of the switch SW9. The switch SW9 is
connected to the terminal SP in the standard play mode,
and is connected to the terminal EP in the expanded
play mode. Hence, the drum switching pulse signal h2
from the switch SW9 is supplied to a switching signal
generating circuit 42 during the still reproduction in the -

- standard play mode, and the inverted drum switching

20

23

pulse signal h2 from the switch SW9 is supplied to the
switching signal generating circuit 42 during the still
reproduction in the expanded play mode. The switching
signal generating circuit 42 produces a switching signal.
for alternately connecting the switch SWS to the terml-
nals Al and A2 for every one field.

For this reason, during the still reproductlon in the
standard play mode, the signal k2 is obtained from the
switch SW8 in a first field, the signal j2 is obtained in a

- second field, the signal k2 is obtained in a third field, .

30

335

signal of the switch SW7 and is designed to count clock

puises and to produce a count signal g2 shown in FIG.
12(G). Threshold values C5, C6 and C7 are set in the
oscillator circuit 38, where C5<C6<C7, and a pulse
signal is produced through terminals C5, C6 and C7
when a counted value therein reaches the respective
threshold values CS, C6 and C7. A flip-flop 39 is trig-
gered by the pulse signal from the terminal C5 and
produces a drum switching pulse signal h2 shown in
FIG. 12(H) from an output terminal Q thereof. The
pulse signals from the terminals C6 and C7 of the oscil-
lator circuit 38 are respectively supplied to a set termi-
nal S and a reset terminal R of a flip-flop 40. Hence, the
flip-flop 40 is set after 3H from the time when the
counted value reaches the threshoid value CS in the
oscillator circuit 38, that is, when the counted value

45

50

55

reaches the threshold value C6. On the other hand, the

flip-flop 40 is reset after 3H from the time when the
counted value in the oscillator circuit 38 reaches the
threshold value C6, that is, when the counted value

reaches the threshold value C7. As a result, a signal k2

shown in FIG. 12(K) is produced from the flip-flop 40
and is supplied to a terminal Al of a switch SW8, and

this signal k2 is supplied to the output terminal 34 as a

pseudo vertical synchronizing signal 12 shown in FIG.
12(L).

65

. In other words, the signal k2 and the signal j2 are
alternately obtained from the switch SWS for every one
field, and a pseudo vertical synchronizing signal m2
shown in FIG. 12(M) is obtained from the output termi-
nal 34. On the other hand, during the still reproduction

in the expanded play mode, the signal j2 is obtained
from the switch SWS8 in the first field, the signal k2 is

obtained in the second field, the signal j2 is obtained in
the third field, . . . In other words, the signal j2 and the
signal k2 are alternately obtained from the switch SW$§
for every one field, and a pseudo vertical synchronizing
signal n2 shown in FIG. 12(N) is obtained from the
output terminal 34. In FIG. 12 and FIGS. 14, 16, 18 and
20 which will be described later, “FIX’’ means that the
timing of the signal is fixed and “VAR” means that the
timing of the signal is variable.

In actual practice, the pulse signal from the terminal
C4 of the oscillator circuit 37 is supplied to the oscilla-
tor circuit 38 during the still reproduction in the ex-
panded play mode. Hence, there is a relative time differ-
ence of 2H between the pseudo vertical synchronizing
signal n2 obtained during the still reproduction in the
expanded play mode and the pseudo vertical synchro-
nizing signal m2 obtained during the still reproduction
in the standard play mode.

According to the present embodiment, mutualy dif-
ferent threshold values are set in the oscillator circuits
37 and 38 and the signails j2 and k2 are obtained with
predetermined timings based on the output signals of
the oscillator circuits 37 and 38. The conventional cir-
cuits described before are provided with the external
variable resistors which are selectively used depending
on the play mode so as to produce the pseudo vertical
synchronizing signal in accordance with the play mode.
However, it is unnecessary to provide such external
variable resistors in the present embodiment. Further-
more, the relative time difference between the standard
play mode and the expanded play mode is obtained by
use of the threshold values set in the oscillator circuit
37. Therefore, the circuit of the present embodiment
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can be manufactured in the form of an integrated circuit
with ease.

FIG. 11 shows the block system of an essential part of
a second embodiment of the pseudo vertical synchro-
mzing signal producing circuit according to the present
invention. In FIG. 11, those parts which are the same as
those corresponding parts in FIGS. 7 and 10 are desig-
nated by the same reference numerals, and description
thereof will be omitted. In FIG. 11, the output signals of
the amplifiers 22 and 23 are respectively applied tc
input terminals 24a and 24H. The output signal of the
flip-flop 27 1s supplied to a terminal 27¢ which is con-
nected to the terminal EP of the switch SW2 and an
input of the inverter 28 shown in FI1G. 10. During the
search, the pulse signal produced from the terminal C6
of the oscillator circuit 38 is formed into the pseudo
vertical synchronizing signal 12 shown in FIG. 12(L) in
the vertical synchronizing pulse generating circuit 33,
and 1s obtained through the output terminal 34,

During the still reproduction in the standard play
mode, the vertical synchronizing pulse generating cir-
cuit 33 generates the pseudo vertical synchronizing
signal based on the pulse signal produced from the out-
put terminal C6 of the oscillator circuit 38 in the first
field, based on the falling edge of the output signal of
the monostable multivibrator 41 having the time con-
stant of 5SH 1n the second field, . . . , and as a result, the
pseudo vertical synchronizing signal m2 shown in FIG.
12(M) i1s generated from the vertical synchronizing
pulse generating circuit 33 and 1s supplied to the ouiput
terminal 34. On the other hand, during the still repro-
duction in the expanded play mode, the vertical syn-
chronizing pulse generating circuit 33 generates the
pseudo vertical synchronizing signal based on the rising
edge of the output signal of the monostable multivibra-
tor 41 in the f{irst field, based on the pulse signal pro-
duced from the output terminal C6 of the oscillator
circuit 38 in the second field, . . . , and as a result, the
pseudo vertical synchronizing signal n2 shown in FIG.
12(N) is generated from the vertical synchronizing
pulse generating circuit 33 and is supplied to the output
terminal 34.

FIG. 13 shows the block system of an essential part of
a third embodiment of the pseudo vertical synchroniz-
ing signal generating circuit according to the present
invention. In FI1G. 13, those parts which are the same as
those corresponding parts in FIGS. 10 and 11 are desig-
nated by the same reference numerals, and description
thereor will be omitted. Qutput signals a3, b3 and c3 of
the shaping circuit 24, the multiplying circuit 25 and the
monostable multivibrator 26 shown in FIGS. 14(A),
14(B) and 14(C) respectively correspond to the signals
c2, d2 and e2 shown in FIGS. 12(C), 12(D) and 12(E).

Threshold values K1, K1’, K2, K2’, K3, K3, K4 and
K4’ are set in an oscillator (counter) circuit 44, where
K1<K1' <K2<K2'<K3< K3 <K4<K4'. The output
signal c¢3 of the monostable multivibrator 26 is formed
mto a signal d3 shown in FIG. 14D) in the oscillator
circuit 44. During the still reproduction in the standard
play mode, a pulse signal produced through a terminal
K2’ of the oscillator circuit 44 is passed through the
switch SW7 and is supplied to the flip-flop 39, and the
flip-flop 39 produces a drum switching pulse signal e3
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33

43

30

53

shown in FIG. 14E) from the output terminal Q °

thereof. On the other hand, during the still reproduction
i the expanded play mode, a pulse signal produced
through a terminal K2 of the oscillator circuit 44 is
passed through the switch SW7 and is supplied to the
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flip-flop 39, and the flip-flop 39 produces a drum
switching pulse signal k3 shown in FIG. 14(X) from the
output terminal Q) thereof.

Switches SW11, SW12 and SW1i3 are respectively
connected to terminals SP in the standard play mode
and connected to terminals EP in the expanded play
mode. Hence, the flip-flop 40 is set by an output pulse
signal from a terminal K3’ of the oscillator circuit 44 in
the standard play mode and by an output pulse signal
from a terminal K3 in the expanded play mode. Further-
more, the flip-flop 40 is reset by an output pulse signal
from a terminal K4' of the oscillator circuit 44 in the
standard play mode and by an output pulse signal from
a terminal K4 in the expanded play mode. As a result,
the flip-flop 40 produces a signal h3 shown in FIG.
14(H) in the standard play mode and produces a signal
n3 shown in FIG. 14(N) in the expanded play mode.
The signal h3 is applied to the terminal A1 of the switch
SWE in the standard play mode, and a pseudo vertical
synchronizing signal 13 shown in FIG. 14(]) is supplied
to the output terminal 34 during the search in the stan-
dard play mode. On the other hand, the signal n3 is
applied to the terminal A1l of the switch SWS8 in the
expanded play mode, and a pseudo vertical synchroniz-
ing signal 03 shown in FIG. 14(0) is supplied to the
output termunal 34 during the search in the expanded
play mode.

The monostable multivibrator 41 produces a signal 3
shown In FIG. 14(F) responsive to a pulse signal pro-
duced from a terminal K1’ of the oscillator 44 and pro-
duces a signal 13 shown in FIG. 14{1.) responsive to a
pulse signal produced from a terminal K1. The signal f3
is formed into a signal g3 shown in FIG. 14G) in the
pulse generating circuit 43 and is applied to the terminal
A2 of the switch SW8. The signal 13 is formed into a
signal m3 shown 1n FIG. 14(M) in the pulse generating
circuit 43 and is applied to the terminal AZ of the switch
SW8. Due to the switching of the switch SW8 respon-
sive to the output switching signal of the switching
signal generating circuit 42, a pseudo vertical synchro-
mzing signal j3 shown in FIG. 14(J) is supplied to the
output terminal 34 during the still reproduction in the
standard play mode and a pseudo vertical synchroniz-
ing signal p3 shown in FIG. 14P) is supplied to the
output terminal 34 during the still reproduction in the
expanded play mode.

FI1G. 15 shows the block system of a fourth embodi-
ment of the pseudo vertical synchronizing signal pro-
ducing circuit according to the present invention. In
FI1G. 15, those parts which are the same as those corre-
sponding parts in FIGS. 11 and 13 are designated by the
same reference numerals, and description thereof will
be omitted. Output signals a4, b4 and c4 of the shaping
circuit 24, the multiplying circuit 25 and the monostable
multivibrator 26 shown in FIGS. 16(A), 16(B) and
16(C) respectively correspond to the signals a3, b3 and
c3 shown in FIGS. 14(A), 14B) and 14C). The thresh-
old values K1, K1’, K2, K2’, K3 and K3 are set in an
oscillator (counter) circuit 45.

The output signal c4 of the monostable multivibrator
26 1s formed into a signal d4 shown in FIG. 16(D) in the
oscillator circuit 45. During the stiil reproduction in the
standard play mode, a puise signal produced from a
terminal K2’ of the oscillator circuit 45 is passed
through the switch SW7 and is supplied to the flip-flop
39, and the flip-flop 39 produces a drum switching pulse
signal e4 shown in FIG. 16(E) from the output terminal
Q thereof. On the other hand, during the still reproduc-
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tion in the expanded play mode, a pulse signal produced '

from a terminal K2 of the oscillator circuit 45 is passed

through the switch SW7 and is supplied to the flip-flop

39, and the flip-flop 39 produces a drum switching pulse
signal k4 shown in FIG. 16(K) from the output terminal
Q thereof.

The switch SW11 passes a signal g4 shown in FIG.
16(G) from a terminal K3’ of the oscillator circuit 45 in
the standard play mode and passes a signal m4 shown in

FIG. 16(M) from a terminal K3 in the expanded play
mode. The signal g4 is applied to the terminal A1 of the

switch SW8 and the standard play mode, and a pseudo
vertical synchronizing signal h4 shown in FIG. 16(H) is
supplied to the output terminal 34 during the search in
the standard play mode. On the other hand, the signal
m4 is applied to the terminal Al of the switch SW§
during the expanded play mode, and a pseudo vertical
synchronizing signal n4 shown in FIG. 16(N) is sup-
- plied to the output terminal 34 during the search in the
expanded play mode.

The monostabie multivibrator 41 produces a signal {4
shown in FI1G. 16(F) responsive to a pulse signal pro-
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duced from a terminal K1’ of the oscillator circuit 44

and produces a signal 14 shown in FIG. 16(L) respon-
sive to a pulse signal produced from a terminal K1. The
rising edge of the signal {4 is detected in an edge detect-
ing circuit 46 and an output signal of the edge detecting
circuit 46 1s applied to the terminal A2 of the switch
SWS. Similarly, the rising edge of the signal 14 is de-
tected in the edge detecting circuit 46 and an output
signal of the edge detecting circuit 46 is applied to the
terminal A2 of the switch SW8. Due to the switching of
the switch SW8 responsive to the output switching
signal of the switching signal generating circuit 42, a
pulse signal 14 is shown in FIG. 1&(]) is supplied to the
vertical synchronizing pulse generating circuit 33 in the
standard play mode and a pulse signal 04 shown in FIG.

16(0) is supplied to the vertical synchronizing pulse

generating circuit 33 in the expanded play mode. There-
fore, a pseudo vertical synchronizing signal j4 shown in

FIG. 16(J) is supplied to the output terminal 34 during

the still reproduction in the standard play mode and a
pseudo vertical synchronizing signal p4 shown in FIG.

23

30

35
from the terminal M3 and is reset by the pulse signal

16(P) is supplied to the output terminal 34 during the

still reproduction in the expanded play mode.

FIG. 17 shows the block system of a fifth embodi-
ment of the pseudo vertical synchronizing signal pro-
ducing circuit according to the present invention. In
F1G. 17, those parts which are the same as those corre-
sponding parts in FIG. 10 are designated by the same
reference numerals, and description thereof will be
omitted. In the recording mode, a vertical synchroniz-
ing signal a§ shown in FIG. 18(A) is supplied to an
oscillator (counter) circuit 47 which produces a count
signal bS shown in FIG. 18(B). On the other hand, in the
reproducing mode, the osciilator circuit 47 produces a
signal of 60 Hz in a free-running state. Threshold values
L1, L2, L3 and L4 are set in the oscillator circuit 47,
where L1<1L2<1.3<14. A pulse signal is produced
from terminals L1, L2, 1.3 and L4 of the oscillator cir-
cuit 47 when a counted value reaches the respective
threshold values L1, 1.2, L3 and L4. The pulse signal
from the terminal L4 is supplied to a flip-flop 48, and an
output signat ¢5 of the flip-flop 48 shown in FIG. 19(C)
1s supplied to the control pulse generating circuit 14.
The control pulse generating circuit 14 generates a
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control pulse signal d5 shown in FIG. 18(D). As will be

described later, the puise signal from the terminal L1 is

14

passed through a flip-flop 49 and is formed into a reset
pulse signal in a reset pulse signal generating circuit 50.
The output reset pulse signal of the reset pulse signal
generating circuit 50 resets the flip-flop 48 and flip-flops
51 and 39 which will be described later.

A switch SW15 is connected to a terminal SP in. the

standard play mode and is connected to a terminal EP in

the expanded play mode. In the standard play mode, a

‘monostable multivibrator 52 produces a signal €5 shown

in FIG. 18(E) responsive to the pulse signal from the
terminal L.3. This signal e5 is formed into a signal {3
shown in FIG. 18(F) in the flip-flop 51. The signal f5 is.
formed into a trapezoidal wave signal g5 shown in FIG.
18(G) in the trapezoidal wave generating circuit 29.
The trapezoidal wave signal g5 is supplied to the phase
comparator 18 and the phase thereof is compared with
the phase of an output sampling pulse signal h5 of the-
sampling pulse generating circuit 17 shown in FIG.
18(H).

The oscillator circuit 47 and an oscillator (counter)
circuit 53 are supplied with a clock pulse signal from a
crystal oscillator 54. The output clock pulse signal of
the crystal oscillator 54 is in synchronism with the pulse

-signal produced from the terminal L3 and has a fre-

quency of 60 Hz. The oscillator circuit 53 counts the
clock pulse signal and produces a count signal i5 shown

“in FIG. 18(J). Threshold values M1, M2, M3 and M4

are set in the oscillator circuit 53, where M1<M2<M-
3<M4. A puise signal is produced from terminals M1,

M2, M3 and M4 of the oscillator circuit 53 when a
counted value reaches the respective threshold values
M1, M2, M3 and M4. The pulse signal from the terminal
M2 1s supplied to the flip-flop 39, and the flip-flop 39
produces a drum switching pulse signal j5 shown in.
FIG. 18(J). The flip-flop 40 is set by the pulse signal

from the terminal M4. Hence, the flip-flop 40 produces
a signal mS shown in FIG. 18(M). During the search in
the standard and expanded play modes, the signal m5 is
passed through the switch SW8 and is supplied to the
output terminal 34 ad a pseudo vertical synchronizing

signal n§ shown in FIG. 18(N).

The monostable muitivibrator 41 produces a signal k5
shown in FIG. 18(K) responsive to the pulise signal from
the terminal M1, and this signal k5 is formed into a
signal 15 shown in FIG. 18(L) in the pulse generating
ctrcuit 43. Due to the switching of the switch SWS8
responsive to the output switching signal of the switch-
ing signal generating circuit 42, a pseudo vertical syn-
chronizing signal o5 is shown in FIG. 18(O) is supplied
to the output terminai 34 during the still reproduction in

the standard mode, and a pseudo vertical synchronizing

signal pd shown in FIG. 18(P) is supplied to the output
terminal 34 during the still reproduction in the ex-
panded play mode.

FIG. 19 shows the block system of an essential part of
a sixth embodiment of the pseudo vertical synchroniz-
ing signal producing circuit according to the present
invention. In FIG. 19, those parts which are the same as
those corresponding parts in FIG. 17 are designated by
the same reference numerals, and description thereof -
will be omitted. Furthermore, the illustration of those
parts of the circuit which are identical to those shown in

FIG. 17 is omitted for convenience’ sake. Signals a6, b6

and c6 shown in FIGS. 20(A), 20(B) and 20(C) respec-

tively are identical to the signals a5, b5 and i5 shown in
FIGS. 18(A), 18(B) and 18(I). A terminal 47a receives
the output signal of the switch SW1, and a terminal 475
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is coupled to the input of the flip-flop 49. A terminal 47¢
is coupled to the input of the flip-flop 48, and a terminal
47d is coupled to the input of the monostable multivi-

brator 32.

During the search, a pulse signal {6 shown 1in FIG.
20(F) produced from the terminal M3 of the oscillator
circuit 53 is passed through the switch SW8§, and a
pseudo vertical synchronizing signal gé shown in FIG.
20(G) is produced from the vertical synchronizing pulse
generating circuit 33 and is supplied to the output termi-
nal 34,

On the other hand, the monostable multivibrator 41
produces a signal e6 shown in FIG. 20(E) responsive to
a pulse signal from the terminal M1. The edge detecting
circuit 46 detects the falling edge of the signal e6. Due
to the swiiching of the switch SW8, a signal h6 shown
in FIG. 20(H) is supplied to the vertical synchronizing
pulse generating circuit 33 and a pseudo vertical syn-
chronizing signal 16 shown in FIG. 20(I) is supplied to
the output terminal 34 during the still reproduction in
the standard play mode. On the other hand, a signal j6
shown in FIG. 20(J) is supplied to the vertical synchro-
nizing pulse generating circuit 33 and a pseudo vertical
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synchronizing signal k6 shown in FIG. 20(K) is sup-

plied to the output terminal 34 during the still reproduc-
tion inn the expanded play mode.

The embodiments are described heretofore ior the
case where the VTR employs the 4-head double-gap
system. However, in the case where the present inven-
tion 1s applied to the VIR employing the 4-head 90°
system, the same pseudo vertical synchronizing signal
obtained for the search may be used as the pseudo verti-
cal synchronizing signal for the still reproduction in the
expanded play mode.

Furthermore, the switching signal used to control the
switch SW8 is not limited to the output switching signal
of the swiiching signal generating circuit. For example,
in the case where the output of the oscillator circuit 13
1S locked to the drum switching pulse signal, it is possi-
ble to control the switch SW8 by the output of the
oscillator circuit 13.

In the embodiments described heretofore, the pseudo
vertical synchronizing signal producing circuii uses
oscillator (couniere) circuiis having threshold values set
therein. Description will now be given with respect to
an example of such an oscillator circuit.

F1G. 21 shows the general construction of an exam-
ple of the oscillator (counter) circuit having threshold
values set therein. The construction of this oscillator
circutt i1s known. For convenience’ sake, it will be as-
sumed that the oscillator circuit is set with two thresh-
old values C1 and C2 as in the case of the oscillator
circuit 13. In FIG. 21, a clock signal is applied to an
input terminal 88 and is supplied to a counter consti-
tuted by n flip-flops Q1 through Qn. The separated
vertical synchronizing signal is applied to an input ter-
minal 89, and a pulse signal which has a high level
during the recording mode is applied to an input termi-
nal 99. An output signal of a gate circuit 91 is passed
through a delay flip-flop 92 and an OR gate 93, and is
supplied to load terminals L of the flip-flops Q1 through
Qn. In addition, n-bit preset data in synchronism with
the signal applied to the input terminal 89 are supplied
to preset data terminals PD of the flip-flops Q1 through
Qn from terminals PD1 through PDn and are loaded
therein.

Output signals of the flip-flops Q1 through Qn are
passed through a buffer 94 constituted by AND gates,
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and output signals of the buffer 94 are supplied to flip-
flops 95 and 96 which respectively produce signals in
accordance with the timings with which the threshold
values C1 and C2 are reached. When all of the outputs
of the flip-flops Q1 through Qn are high, a signal from
the buffer 94 is passed through the flip-flop 97 and the
OR gate and is applied to the load terminals L of the
flip-flops Q1 through Qn.
Further, the present invention 1s not limited to these
embodiments, but various varnations and modifications
may be made without departing from the scope of the
present invention.
What 1s claimed is:
1. A pseudo vertical synchronizing signal producing
circuit for a helical scan type magnetic recording and-
/or reproducing apparatus which comprises a plurality
of rotary magnetic heads mounted on a rotary body,
satd rotary magnetic heads recording and/or reproduc-
ing a video signal on and/or from a magnetic tape,
predetermined ones of said rotary magnetic heads being
used for recording and/or reproduction depending on a
mode of said recording and/or reproducing apparatus,
said pseudo wvertical synchronizing signal producing
circuit producing a pseudo vertical synchronizing sig-
nal which 1s used instead of a regular vertical synchro-
nizing signal of the video signal during a special repro-
duction mode of said recording and/or reproducing
apparatus, said pseudo vertical synchronizing signal
producing circuit comprising:
input terminal means applied with a first signal in
synchronism with a rotation of said rotary body:;

multipiying means for multiplying a frequency of said
first signal by a predetermined coefficient so as to
produce a second signal having a frequency greater
than the frequency of said first signal;
counter means reset by said second signal for count-
ing clock pulses and for producing a third puise
signal consisting of pulses produced every time a
counted value in said counter means reaches a
predetermined threshold value;
signal producing means for producing a fourth pulse
signal from said third pulse signal, said fourth pulse
signal having a timing delayed by a predetermined
time with respect to a timing of said third pulse
signal, said predetermined time corresponding to a
difference in mounting positions of two mutually
adjacent rotary magnetic heads which are mounted
on said rotary body and are used 1n different modes
of said recording and/or reproducing apparatus in
a rotating direction of said rotary body;

switching signal producing means for producing a
switching signal from an output signal of said
counter means during a still reproduction mode of
said recording and/or reproducing apparatus;

switching means supplied with said third and fourth
pulse signals and said switching signal for passing
said third pulse signal during a search mode of said
recording and/or reproducing apparatus and for
alternately passing said third and fourth pulse sig-
nals responstve to said switching signal during said
still reproduction mode; and

output circuit means supplied with an output pulse

signal of said switching means for producing the
pseudo vertical synchronizing signal from the out-
put pulse signal of said switching means and for
outputting the pseudo vertical synchronizing sig-
nal.
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2. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 1 in which said output circuit
means comprises an output terminal supplied with the
output pulse signal of said switching means for produc-
ing the output puise signal of said switching means as
said pseudo vertical synchronizing signal.

3. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 2 in which said counter
means comprises first counter means reset by said sec-
ond signal for counting clock pulses and for producing
a fifth pulse signal consisting of pulses produced every
time a counted value in said first counter reaches a first
threshold value and second counter means reset by said
fifth pulse signal for counting clock pulses and for pro-
ducing said third pulse signal consisting of pulses pro-
duced every time a counted value in said second
counter means reaches a second threshold value, and
said signal producing means comprises delay means for

delaying said third pulse signal and pulse generating

means for generating said fourth pulse signal from an
output signal of said delay means.

4. A pseudo vertical synchronizing signal producing
circuit as claimed in ciaim 2 in which said counter
means produces said third pulse signal consisting of
puises produced every time a counted value in said
counter reaches a first threshold value and produces a

n]
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8. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 1 in which said first signal has
a frequency of 30 Hz and said second signal has a fre-
quency of 60 Hz. |

9. A pseudo vertical synchronizing signal producing
circuit for a helical scan type magnetic recording and-
/or reproducing apparaius which comprises a plurality
of rotary magnetic heads mounted on a rotary body,

- said rotary magnetic heads recording and/or reproduc-

10
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23

fifth pulse signal consisting of pulses produced every -

time the counted value reaches a second threshold value
smaller than said first threshold value, and said signal
producing means comprises delay means for delaying
said fifth pulse signal and pulse generating means for
generating said fourth pulse signal from an output signal
of said delay means.

5. A pseudo vertical synchmmzmg signal producing

30
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circuit as claimed in claim 1 in which said output circuit =

means comprises pulse generating means supplied with
the output signal of said switching means for generating
the pseudo vertical synchronizing signal from the out-
put signal of said switching means and an output termi-
nal supplied with the output pseudo vertical synchro-
mzing signal of said pulse generating means.

6. A pseudo vertical synchronizing signal producing
circutt as claimed in claim 5 in which said counter
means comprises first counter means reset by said sec-
ond signal for counting clock pulses and for producing

45

a fifth pulse signal consisting of pulses produced every

time a counted value in said first counter reaches a first

threshold value and second counter means reset by said

fifth pulse signal for counting clock pulses and for pro-
ducing said third pulse signal consisting of pulses pro-
duced every time a counted value in said second
counter means reaches a second threshoid value, and
said signal producing means comprises delay means for
delaying said third pulse signal and for producmg said
fourth pulse signal.

7. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 5 in which said counter
means produces said third pulse signal consisting of
pulses produced every time a counted value in said

50
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counter reaches a first threshold value and produces a

fifth pulse signal consisting of puises produced every
time the counted value reaches a second threshold value

smaller than said first threshold value, and said signal
prdducing means comprises delay means for delaying

65

sald fifth pulse signal and edge detecting means for

generating said fourth pulse signal by detecting edges of
an output signal of said delay means.

ing a video signal on and/or from a magnetic tape,
predetermined ones of said rotary magnetic heads being
used for recording and/or reproduction depending on a
mode of said recording and/or reproducing apparatus,
said pseudo vertical synchronizing signal producing
circuit producing a pseudo vertical synchronizing sig-
nal which is used instead of a regular vertical synchro-
nizing signal of the video signal during a special repro-
duction mode of said recording and/or reproducing
apparatus, said pseudo vertical synchronizing signal
producing circuit comprising:
first counter means having a predetermined oscilla-
tion frequency for counting clock pulses and for
producing a first pulse signal consisting of pulses
produced every time a counted value in said first
counter means reaches a first threshold value and a
second pulse signal consisting of pulses produced
every time the counted value reaches a second
threshold value greater than said first threshold
value;
second counter means reset by said second pulse
- signal for counting the clock pulses and for produc-
ing a third pulse signal consisting of pulses pro-
duced every time a counted value in said second
counter means reaches a third threshold value and
a fourth pulse signal consisting of pulses produced
every time the counted value reaches a fourth
threshold value greater than said third threshold
value; |
signal producing means for producmg a fifth pulse
~signal from said third pulse signal, said fifth pulse
signal having a timing delayed by a predetermined
time with respect to a timing of said third pulse
signal, said predetermined time corresponding to a
difference in mounting positions of two mutually
adjacent rotary magnetic heads which are mounted
on said rotary body and are used in different modes
of said recording and/or reproducing apparatus in
a rotating direction of said rotary body:;
switching signal producing means for producing a
switching signal from an output signal of said sec-
ond counter means during a still reproduction
mode of said recording and/or reproducmg appa-
ratus;
switching means supplied with said fourth and fifth
pulse signals and said switching signal for passing
said fourth pulse signal during a search mode of
said recording and/or reproducing apparatus and
for alternately passing said fourth and fifth pulse
signals responsive to said switching signal during
said still reproduction mode; and
output circuit means supplied with an output pulse
signal of said switching means for producing the
pseudo vertical synchronizing signal from the out-
put pulse signal of said switching means and for
outputting the pseudo vertical synchronizing sig-
nal.
10. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 9 in which said output circuit
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means comprises an output terminal supplied with the
output pulse signal of said switching means for produc-
ing the output pulse signal of said switching means as
said pseudo vertical synchronizing signal.

11. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 10 in which said signal pro-
ducing means comprises delay means for delaying said
third pulse signal and pulse generating means for gener-
ating said fifth pulse signal from an output signal of said
delay means.

12. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 9 in which said output circuit
means comprises pulse generating means supplied with
the output signal of said switching means for generating
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the pseudo vertical synchronizing signal from the out-
put signal of said swiching means and an output termii-
nal supplied with the output pseudo vertical synchro-
nizing signal of said pulse generating means.

13. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 12 in which said signal pro-
ducing means comprises delay means for delaying said
third pulse signal and edge detecting means for generat-
ing said fifth pulse signal by detecting edges of an out-
put signal of said delay means.

14. A pseudo vertical synchronizing signal producing
circuit as claimed in claim 9 in which said predeter-

mined oscillation frequency is 60 Hz.
¥z X -4 £ b
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